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(57)Abstract 

PROBLEM TO BE SOLVED: To prevent damage to the 
gate oxide film of a lateral DMOS transistor. 
SOLUTION: The P-channel lateral DMOS transistor 5 as 
an output transistor is installed across an input terminal 
1 and an output terminal 3. A protective diode 1 1 is 
connected across the gate electrode interconnection of 
the transistor 5 and the source of the transistor 5. The 
protective diode has a reverse breakdown strength 
which is about half the gate-oxide-film breakdown 
voltage of the transistor 5. When the voltage of the gate 
electrode interconnection of the transistor 5 becomes 
about half the gate-oxide-film breakdown voltage of the 
transistor 5, the protective diode 1 1 is broken down, 
droppage in the voltage of the gate-electrode 
interconnection is prevented, and damages to the gate 
oxide film of the transistor 5 is prevented. 
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(57) [J£&] 

[RBI ii^DMOS h^>vX*tf>y-h&<tmc7> 

xtornKfltiiy-f*-- ki i^jtsi^nT^^o mm 

94*- -K1 1 liWDMOS h7>vX^ 50^- h 




OS h^>vX$ 5<D>f— h&<tjg®^SEC7>&2#C7> 



(2) 



^§320 0 2-2 7 0 7 8 1 



S h7>vX$AW**itO^Sfil^M**ifc«l 
JM£U K-XfcOBWJW* PNlT-f *- Kt?»4 

ftri*&g«l::l*:3>*>S'3:f;uSlMOS h7>vx 

^>vX*(&y— h&lbK(DKJ?«fc y tS<i«$iit 
l>£ii5fc3S 1 XI* 2 izlH^^^SftSSo 

y****u mE«»DMos h9>»x*a>y— k« 

Settle :«DMOSh7>^^^-^B<t 

MOS K7>^>©y-H»ftBff)iSI*. 1MB** 

aaEiuKt, l < i*«na«»iWiia*xi***t&©H*ic 

[0001] 

>vX*£<I*fc¥S{*§S§^ WDMOSh7>v 

::t\ 8I^DMOSh7>vX5it 

[0002] 

>^^tLt/W^-7 h7>vX^JflLfc63 
XKDSajb<£<fciiTl^o HI II** til^h7>vX 



ffi*^3<&aEE£#Eg*aR1 fcR2t?»« 

»7a>m*ircfeyffl* h7>v^tit0Pf^w 

S/W#-7 h?>9X* 4*«Pt6. «^ffi^3<D 

±@»9 0)ta*aE«fcy t'hsi**:** maii'igiHiK7 

®UAI*'Jt£<tty« tt*«HF-3a>«EI**#<«:*. 
ffllzttl^ST 3(D@ff$gStR1 fcR2A«»aLfeiE 

*<»*aEE»^isii»9a>ai*affcky t*#t^#. n 
i«iH*7©ajAi***«ni, a3^)^T3<DaEi* 
z(D«t^icLTdi*agiF-3a>affii— si- 

(4$gl 2000-235422 4*?g#il) 
[0003] L*U ttJ*h9>yX*£LT/S-<#- 

7 h^>»x**«fflLfcsaBEiatt-ei*. asss^si^ 

©Scam* h 7 > i^X ^ ^ U t a >K > i/ a t ;HM O 

5 h9>5?X**WH**tTl** 0-3 0 1 

6 4 2-5§-&f8#8B) o CZ-C. 3>/<>yat;HMO 
S h^>vX*<hl*. KU-<>*Wf^*^*«*y 

£1*9. Hi* h7>vX*^LT3>^^>at;i/SM 
OS F^V^X^tttfflLfcSaffBIBttflHl**^* 

[0 0 0 4] 

ffS»0)«ftfcl-fcfcy. B*hv>»X*fcLT<Da 
>K>i/3t;HMOS h7>i/x^oy- hK^bJB* 
«<U V-XKU-f >IBOBI****<+«Ci:I=* 
ot, tt*J h : 7>i>X^(DWJE(0lRl±*EoTU^p L 
*U V-X KU-f >IHa>B*t***<f 
-5»a<fe l J ^■»3fif«JMH=** <4^tL*7 

[0005] *C-e. tti^h7>vX^d:Lr, MOS 
h7>vX^t^8iDMOS h7>vX^^lttl 

i*. v-xKuop B io^gi*ii**ri3ai*h : 7>vx 

/h-c**. iiDMOSh7>vX*t*ll y— hKfb 
KHT^^A-^;uiiS*(t^ittfe-c*««L-CMos 

VvX^ODljffaEE (L#lMiaE) Vth£ftlft)LTl> 
£<DT% V-X KU-f >BO»E«<r«fe«)i:y- 

h wtitmomm^m <?z>t L#i*tt*Evthfl<MtK 

JKlMlU:ft5o Wxl*. y- hK<bm<DKJ?A<3 0 nm 
(■fy^t— h;u) (Dt^L#l>«iaEVthliO. 8 V. 

h &<bK0>jgJ?*< 50nmOt^L^ l^llE V th 
1*1. 5 V. hM(DiI^8 O nmOi: # 
lMiaHvthl*2. 5 Vl:44o -f gH&DMO 

s h7>vx^sm* h^>i>x$£ LTsaE0ffii3 



(3) 
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I*. 

[0006] LfrU «WDM08h5^>ffly- 
A*mEEA<y- l-M<b|gK*^ofci§£, y~ hffilbM 

i?x * i si * fcfi«sit«i-i^ s c 1 1? & a . 

[OOO 7] *£W<Dgn ©BMI*. SiDMOS h-7 

DMOS t>7>^*ffi» h7>i?X* t urffltv 

Kitt? £ <55£SEIs]S&£iHft-f £> w 1 1* fc 
[0 0 0 8] 

SU&dmos h7>i>x^*<ii^fc##<*SaT?fc^_ 

-c. *»dmo8 «>i>*>oy-htm«:. - 

(DiiDMOS h7>^$®T- l-&<bBH8«SE<fc 
[0O0 9] Sl^t- KA<»(**iBwf Cil=«fc 

^oy-h&'tbBiteiimEirfc&fciv. cw=*«; « 

[0O1 O] *^W<DSBfflslK«4. *^aEI64@K 
g^HEfS£[l]8&CDtii7j£-7ja>A*>£ U tB*e 

^®)Jii|l|5lffi|rJ:y$!lffll**t'6tU* K^Vi?*.* t&ffi 

OS hv>5?X^I=*y«fiE**l. tSJBDMOS h7> 

^$0)?— hK<bK®smff «fc y ei^«SE$ 

[OO 1 1 ] *SS81<D£SEIe1B&<D-8S«I±. B*h7 
> i?X * * tfttft D M O S h =y > * <D V— h 
ft<bKOMt«WMIEEDBt> L. < liMimgilf 08&31I* 

r/i?x$a>y- HK<bKa>|gJ9<fe y *vt 

[00 12] il^DMOS (.7>vX^«)¥-HIS 

tt»DMos h5>^>oy-mtw»t 



jH§£R&jt -tti=«ty. i»dmosi-7^/ 

©y- KK1b|gcD|g^£ a a tJUMOS 

a*h7>y^9JffiEt«ffiiDMOSh7>v 
x^fl>y-H61bK<om*l«it-e#. ^?Btf§£«S 
/|N<b-e#. **o«^SET*»ft ^ * * * 5 

[oo 1 3] 

7>i/X5>iiiroi5 <tn U-7 9£ftifil-"*"'5^£ 
|cJ:yS«A^C»SI-e#. PNjf-ft- K*<a*i»iaE 

[OOI 4] 3«EP<D¥-3}<*Sm<D-tMil*« 8»DM 
OS h^>i/X**«»«**fC^4»fil-l*3> / <>*> 
3 tJ|,IMOS K7>i?X5»=t^**tX*5y, mi&D 
MOS h i 7>S?X*fl!>y-h»ftKa)K©A<a>'<>i' 
3t^iMos h : 7>vX5'roy-i»^bK0)iSll«fcy 

-ci*&a>-e. «»dmos h7>i?x^«>y— t-K4bR 

PK^^LTtSUKDMOS h7>i?X^<Dy— h&lb 
IS05«m*te±-r*Ci:A<-e#. 1SMDMOS t-7>v 

[0 0 15] 

liKDdlTJBEStotro-CfcS. S3SI-^**t*A 
(v i n) it. JHNzWtetiimail* (v 
out) 3t©MC. h7>^?*i^t5Pf 
^*^aKDMOSh7V/X$ (JUT, PchLD 

MOSh7>yx^i:l^) 5#gi*t>*rCl^. Ma 

ii*siiffi7A<aite>*iTj3y. MiiiiH@B7«)ffl*i« 

^-|*PchUDMOS h7>-^ 5<D^-hmffil^ 

a«*lel^ (V r e f ) 9 l=SE«**vT^6. E$eA7J 
ig^-|zl*S^mE*^lElK 9 6S^SEA^*n**v 
^ElteXTJiiS^^I*. PohLDMOSH»9X 

^srofflTJSES^E^etRi tRa-e^ELfctE*' 
mmz*i2>. ^siiiiiiiis]K7»t;s^mE^@iS9a> 
aaiiiA*^ i maii*iiiiB7, a 
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^SBE«±[H]S& 9 & IflSK R 2 lift * * *LT t> S o 
[0016] PchLDMOSh7>vA?5(Dy-h 

MOS h7>v^^ 50>V— Xfc<DBIC*By-f*— K 
1 l*<l£8iS*LTl^o «E*<<*— Ki MmM'U 

*£&5I£U *-x£©B"C»*r*PN$T'f*-K 
KZ^yflWtStlTfcy* PchLDMOSh7>v^^ 

-hB*tB««»EE) 0»2#(D1 (DffiWEfcfcOtCD 

[00 1 7] CKDgUfefllXrl*. «Xl*Pc h LDMOS 

h7>v^^ s<Df- b SSflsKffiSBEl* 3 o vt? fc 

y. sa^*- ki i<D^msi*i svt'W. p 

c h LDMOS F-^VvX* 5©V-X«tB3 0Vt 
**U*^»ft«H=B"r«a«t=* ijPchLDMOSh 

tStriSE * Jt» * * * - fc 1= * l J U * BE * - 
[00 18] cct\ m*BB©Kfc3W**^»ftl=. 

^siiii>sis]K 7 3b>t>m***t^ ma ifi a * aEfr & &m 

BflEWifi**T#*RTBtt****. ^16«*il5l»7a)tU 
*K U^tltP c h LDMOS 5©y- h 

-ki i3b<»«*ecu ffi*h^>^x*<Dy-h« 
«isa(&BEoRT*i*jt*"5o c^iccfcy. pchL 

DMOS h7>V^^l 50Xf-h • V-XBO)tttItf 
1 5 V£ y*#<fc£<&£WM:T&C£tf-e£. Pch 
LDMOS 5<Dy-hB^bK<0ll«*l»± 

[0 0 19] 021*. »MBWE]B7 0>— «*5*"flHltt 

B«Httl*CJWcRg*4i**OXl**<* B*.<0MM 
Jt$g@s&£/Bt^c -*ta)M»A:fcJBa>N 

T. NchMOSh7>vXni^) Nch3 f Nc 
h 40) KU-f >*<*ft«tN***;uffl:3>*>*>a* 
;biMOSh7>^^ (WT, PchMOSh7>V 
Pchlt P c h 2*^1X^***1 |Z 
J$$l**tT:i*£o PchMOSh7>vX^Pch1, 

pch2<oy-his^ffiii:«fi^ i>r*t*-* 

0NchMOS h7>vX^, fflxliN c h 4<D KU-T 
V(Cffig|$*LSC:<tU<fcy. PchMOSh7>V^ 
Pc hi, Pch2*MOft«*fcLXl^. Nc 
hMOS h7>^Nc h 3 CDy— hmSlCli**® 
E^±lHlK9CDmE (V r e ff ) *<AAS*U Nc hM 



OS h7>v^Nc h 4 0)^— h«BI-l*BB«ftB 
S (»E»ttR1. R2fCcfc^a^) A<A*J**t£o N 
chMOSh7>v^^Nch3, Nch4(0V-^tt 
«Elc«»**u SB*H*8**LTBttS*tTl* 
& 0 Z00^Slli*ilHlK7X?liPc hMOS h7>vX? 
Pc hi. NchMOSK7>^Nch3ffl(DS« 
jftNODE1#ffl***i:*:o-C\ LDMOS 
X* 5 (0^- hBaicfflRSftTl**. 

[0020] @i &tf@2ic7*-ri£J£0g"eii. 

K1 1 j^A^SS*! lwO§^A*iE7^>ti 
BBBBBTattfttt? (S8SNODE1) aiHKltt 
ltt>*lTl*S<DT% B»|i8«lBltt7 0N c hMOS h7 

>v*$ n c h 3x?a^#]fE#*^y * *B3fc*<3fc*t& 

d£*<fctV> C^tlCcfcy. MDiii®Iel^7W(DMOS h 
7>i/X^Pch1, Pch2, Nch3, Nch4(D 

[002 1] 03 1*. 01 <7)SSEElHl»*<8^-r^P c 
h LDMOS h^>vX$ 5. RH^-<3l— Ki 1 . S 
SiR 1 XliR 2 £^-f &If8«#*y v "J => _ 
3feO:|^ljiii®li]S7*^'r^N c hMOS h7 
>i?X*;&tfP c hMOS h7>vX^S^tH®0X 
fc£ 0 S«StaA<2 0QcmggO>PM¥S<*S«1 3 
LOCOS (Local Oxidation of Silicon) & 

MS^xt^^o 

[0022] Pc hMOS h7>vX$ 1 7(D^m^ 
I*. ¥S(*S«1 3lCNM^x;UM^ (Nwe I I) 1 
7 atmtfLZtlXl^&o Nffi^x;U««1 7 aWlCPl 
7 stPlK^>®Sl 7 d^Pl*^ 

df?g<DNg^x;HIign 7-hlr. 0q*_li]gJS*<6 0 nm 
<By-h^bMi 7ox*^LT. 7tf'ji/'J =i>frt>fc:& 
y-MSWgAM^Xfcy, y-MffiWg 
TON^^x;u^Jgl 7aaWft*;H(«i:ftS. 
y-hS«li 7gizl*p^$fi^ ^xtf*n>*<;£A 

[0023] NchMOS h7>vX^ 1 9CD^lC 
I*. #S(*Sffii aicpB^x^uB* (Pwe I I) 1 
9aAW*tltl^o Pi«5i;bffi«1 9 artlZNM 
9 s tNl >«*1 9 dfttHM&t 

1 9dF B 1(DPl^x^iSl 9±IC. -W^(i^»^6 0 
nmtD^-hKibKl 9ox£tfrLX\ tK'J 'J a >fr * 

jssy-haai 9gA^j«$*iTfcy. 7-hnmi 

9 gTOPM^XjU^igM gaSI^f^WSS^ft 
A**t*CtNSc 

[0024] ^(dhjs^t*^ mmmm^7im^r 

^Pc hMOS h7>vX^ 1 7JtfNc hMOS 
>vX$ 1 9lCO^X\ N^^X;H§1S1 7 a&tf PS? 
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^x;Uf@i3l 9 a<D^**;i'$i#<&^$E#32iSl*1 . 5 
x 1 Ol6cm-3-Cfcy. V-XW17 8, 1 9 s &tf 
KU-r>^iSl7d, 1 9 d<D*$M&S&l*5. Ox 1 
Ol9cm-3&±-C&y. Bl^7>^ 1 7 f 19^t 
|:, V-XfS«17s, 1 9 s&tf KU-f>««1 7 

d, 1 9d©*tff **^M* l J*TWM«*l^ 

[0025] P c h L DMO S 
I*. *Stt&SM ¥®(*S«1 3£tD#8iE<Z>N 

;u^#5 b fllcNl^xMIiaB ctffl£j£**tTfcy. 
nS>>xjHBJ*5 cWlCPlV-XffiJSS srt<fi2J$£*t 
Tl*£o PH"!FXiHBli5bl*KU-f V«*t*y» * 
- 5 3 > * * h flmat P fflttlMM* 5d«^ 

(DPM^x^JSs b±;&tf NM^x;ufiJ£5 c±lc. 
jS50x;u^#5b, 5c±l^f;^oT, Wxlfll*^ 
3 0nm(&y-hIlfcK5ox£^L-C. # y ^ y a 

y-hS«5gic(*ps^««i. «^ii#p^aA* 

[0 0 2 6] Nl'JX^SSS cO)f ^W«S^« 
5X1 0l6cm-3-efctJ. Pffl«>xjU«« 
5 b<D^aiS3ilSli5. Ox 1 Ol5 C m-3-efcy. Pc 
h LDMOS h^>i?X*5-CI*KU-O««0>*A^ 
^*;Ufi«J:Ut3|stt«iafi^»^«iS (JftJ&DMOS 

[0 0 2 7] RB^*-K1 
ffil 3l::NB^x;U«*1 1 a^»fifc**tTt^«. 
■>x;ufMM i artlcPS^xjUMM 1 b*^»«**L 
-Ct>^o PS^x;i,««i i bAlzNB^xiHMi i 
c^M$*vtl^o Nfi^x;u«tti 1 c^(". NH 

£ 0 Pfi*x;i,«*l 1 bgiXtfNl'Sxjl.fUl 1 
cSHtt** ftxffilltf 3 0 n m(Di/ 'J □ >»kl 1 
1 ox#»J***l-Cl**. 

[0 0 2 8] «B5T-f*— Kl 1 I*. BB/W#— 9 H 
7>vX*«3S-Cfty, Nfi^x;i/«« (15^) 1 
1 a£NS?Ox;U^tS (31/^) 11 c£^ii£U 
pfi^x;HB« X) 1 1 bt^PN^t- 
K*»J*r**3l=BB*^***- Si i#!!LT 
BWr*fc. NS->xji4Ml.i aJfctfNS^xjUM 

1 1 cl*P c h LDMOS 5 X«« 

5al=ott#*e«=««S*u PB-!>x/HMi 1 b 

liPc h LDMOS h7>V^* S0>V— h®@5 glZ 



[0 0 2 9] Wxtf U >**aA**ifc*y *>Ua>K* x 
644B*ft# , J'>y3>/<*->2 1 0>fl«l::l*¥» 
#*fiicpa«>x;i/$|«2 1 b*<»fiK**v"Cfey. 

8t#y >2 1 i*pfi«5x;m«2 1 bic 

»j***ifc:7-f-Jl>FBfcBi 5±lz»*t**tTl**. 
SSJKtK'J v'J 3>/<^— >2 1 0>M$SSffl-l*, 
tt»3b<aA**t-C^-5^^a>*^ h««2 1 

[00 3 0] Ni^I^85a, 11a, 17a(D7 

-f — ;u KftfcK i 5T«>«*l=tt* *£p?***B7 
-f - JWK h 9 * 0K««Jta>fc*l= N B^ttMfl* 
aA**tfcNHSISI»Jh««2 3*«»J***tT^4. P 
S^x;Hi«5b f 11b, 19a, 2 1b(D7-fHb 

ftfcPfiStf£l»ltf(I*2 5tf»A^4tXt^«. 

-tW*^-fx@©T@ia-r?fc4o 

( 1 ) Sttttttft* 20Qc mmS<D#Sf*S« 1 3 ± 
IC. PchMOSh7>^$17, PchLDMOS 

h7>vx^5&y«i^t-Ki ift»*-r*«* 
hyW->m*iat, «x.tfW*nme^i 5ok 

ev. K-Xltf 3. 0 x 1 Ol2cm-2fl)ftftT*»* 

*«1 3l=y>aA«f«:5. u»*/**->*bsl 

1 1 8 0°C. 2 4^a>^T?'J>(D^ffitfc^tT 
ttlV> Ni^Xil/SSSa, 1 1 a, 1 7 a * KlttlC^ 

j*rr£ OA (a) . 

[0032] (2) ¥3«*S«1 3±\Z* Nl^IiHI 
#5 a ft. Nfi^X/HBStl 1 afc&tfN chMOSh 
7>vX^ 1 9^*««l3HP8P*tOU^X h/<£- 
>£fi£jSL. WtE^5 0KeV, 

$ — >£[&£Lfcf&. 1150U 8B#F&K&3M*"Ctf ° 
r/0Mt1lfc£fT&i\ Nfi^x;u««i 7rtlcpfi«>x 
SUttttl 9atfNfi^XiKB«5 artlzpg^x^lIJ* 
5b*Bttlc»«r* (84 (B) #■) o 

[0 0 3 3] (3) £J&f£t-5^#£&£■f&t:: 
tf>|::. #S(*Sffil 3±*WC2 5nmOiI"C*/'Ja 
>&4bM2 3£ff£f£L. $»b|-^<0±lC1 00 nm£>^ 
B-Cvya>S4bffi2 5£MKLfc*. ^KSKSMBK 
<fe y *^»jfc«*<D*M::Bfl;B 2 5 «fc 5 \z U i/X 

h/W->2 7*»ffit*. IHtBK^-fx* 
U Uv* h/^->27*7X^i:Lty'J 

3 >sfti2 satf*>y a>Btfl:K2 3£/*$— x>y 

"f & (@4 (C) o 
[0034] (4) Pfi»*x;HB*5 b, lib, 19 
a, 2 1 b<Dflffl»±A«Bn**l**3l-U^X 

->2 9^fitLfc»s §£N c hMOS h7>vX^ 
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OxIO'Scm-ZroStttPi^I^aBb, 11 

b, i9a, 2ib©siaaiuovsaALtPifi 

SR6±®«2 5$©*tl> (0 5 (D) . 
[0035] (5) Ui?Xh/^->2 7, 29£&£ 
Lfcft. Nl?^x;H@i35 a, 1 1 a, 1 7 a (Bm&U 

5. ttpo hMos h?>w>»aaB±«fcft 

mEE*<4 OKeV> K-Xfi*<6. Ox10'2e m-2(D 
^fr-CNM-7X;i/^ia5 a, 11a, 1 7 a (7)SaSPI= 

(E) . 

[0036] (6) bi!XW^->3lSS*Lfc 
ft. ->'J=l>K<bK2 3a^v'J=i>^tig2 5£fflU* 
fcLOCOSai^y. ¥#t*g«1 3SIIC7^-^ 

K&<bKl S£8 0 0nm8*fl>W<HSWW*» 

ft. i,ij =I >^bK2 5&u:->'J=i>^bK2 3*^* 

(as (f) #$) . 

[0 0 3 7] (7) gfflLfcNS^XVUfi^l 7 afflS 

s&tfpsoxn^jas b, iib. i9a©iii:, 

0«*.tf9 2O"t:-t?&g<b«L31£16LT. Hf* { 4 0nm 
©y y 3 >BMbK 3 3 £ KsE-T So ^SSRSmtl5l=<fc 
y. Nl9l^1 7 ail-BBPSPS^^l^^X h/< 
*->£»lSLf=ft. t©^xM*->f 
LT. PchMOSh7>y^17©l^lVtl>S 
a*Sfc«)l- 0!lx.«9«nmEA<1 OOKeV. K-X 
§*<5.0x1 oUcm-ZO^fr-CNM^X^JSl 7 
a |::->'J=i>iHtlS3 3 fcttLT 'J >£&A-f5. Uv 

xiMMll 9 a±lcgBPa5*t^U^ h><*->£» 
^C^Xh/^-^X^tLt. Noh 

MOS h^Vi?** 1 9<DL#lMIVth£3ltf>£fc#> 

ic ^xiiaunmaA^oKe v. k-xsa<5.ox 

1 ollcm-ZroSfttFP^Ox^HEI 9alC->'j3> 
K4big3 3$^LT7t5P>*aA-r* (06 (G) # 

[0038] (8) Ui?X — >***l-fc*. S 

h/^-t/STX^KLT&te&x^V^fTfclV 

Pioxji,{§S5 b, 1 1 bwairov'J^^W 3 

9 2Ot50>l»^k«lS*J£LT:. Pi?<7XM,fglS5 b, 
1 1 bOSSBlcSHA^ 0 nma>v'j3>&<tl&5ox, 
1 •y'JaVHtiSKttPo 
hLDMOS h7>vX$ SOTtf-hS^R*****" 
5. £<Dfc£. Nfi«>Xfl,«gn 7 aSIStfPlfl 
;HS# 19a$Mv'Ja >KHbM 3 3 itmS- A< 6 0 n 
ml-fcy. y-h-K<bKl 7ox»tf1 9ox£:fc£. 



R5ox<fc. Pc hMOS 1 7©y-KK<b 

Jgl 7ox&tfN c hMOS h7^-^^ 1 9<J>f— hfk 
itmi 9ox<D{gH^<te»tt4 (06 (H) #E3) . 
[0039] (9) «*.tf3SECVD (fc¥ft£«J« 
g) 3clcJ:y. ^SttSSil 3JL±®l^'Jv'j3>|g 
3 5$5OOnm0>BUreJBJ$-rS. 8 5 0<C<D&iHb 
«VS*JSLT^'J->'J3>K3 smaiCISi^S n 
m<7>->'J:JVlHbBI (0*l*^BS) SJBJTtS. 

WxliWlnaBEAOOKe V. K-XWl.Bx 
1 0 14 c m-2fl)^ft-C-?K 'J v'Ja^35 1= 'J >&A t 
fffcd. tK'Jv'J3>K3 5il^ PchMOSh7> 
1 10)?— KmSl 7 gJKBEfUSatfP c h LD 
MOS 5<Dy— KB®5 g»fiEH^I=Bfla 

gPfct^UvX h/<*->3 7£IBj£-f£. ^t-'^ 
$-V3 7$V^^ICLtr. eUS.tfHltoaffA^OKe 
V . K-Xfi*< 5 . 0 x 1 0 1 « c m"*©**** 'J * 'J 
□ >g3 5i:*P>SaAbt, PchMOSI-7^ 
X* 1 7ffly-HSl 7g»yPchLDMOSh7 

>i?x^5<o^-i-mis5gsmfiE-r* (0 6 (,) # 

IB) . 

[O040] (1 O) U^W<?->3 7fKiU: 
ft, y-Hl5g, 1 7 g£ltfc7K'J*>'J=!>|g£3 5 
flggn-flxliSSSSIlSC V D&ICJ: y 9 0 OWSfr 
T»i/ij3>S1bP3 9*200 nmOMgJiT'l&Jifct" 

hmffi5 g, 1 7 g±. Xtf PSWXil/fH^ 1 b 
±<D 7 -f -A K»4bK 1 5 ±0>M&Vi* 'J -> u => 
->2 1 S»*-i-<6«*l=*> , J a >BMbK3 9A*»S* 

ft. -tcDUvX h/^-i/S^X^KLTHMbHx?* 
>^£frfclV 1-^815 g, i 7 g±&tfB«tfi?K 

iji/'j=i>/^->2 1 *^fi£-rsn«i-->y =>>K<b 

s«i 3±±®i-y >*iau. *y *>y=j>K3 si- 
ena.tfgso-c. i 5»sirofe#-ey >*aALt. y 
>aA**if=^y % >y 3 >K 3 5 a*»^*. 

t?. y y a — > 2 i <7>«tS<o* y -> y 

a>K3 5*ji«tft^y ->y3>/<*->2 1 t-tz 

(@7 (J) #S) . 

[0041] (1 1 ) JiWLfcy>*t«"ja>BHt« 

3 9SKE*ut=ft. ¥»sssatBi-*y^ ^'-hsffis 
e, i 7g±. !S«gt*yi/y3>^*->2i±. a 

tfNchMOS h7>'^^1 9CD*f-hmfii1 9g* 
Xh/^->4lS7^l=Lt, ^yi/'Jat/K3 5 

g s 1 7 g, 1 9g&tflSffi*'J i/'j3>/<*->2 
T^/^-xi/^-TS (0 7 (K) #SS) . 
[0042] (12) uyXh/^-^AI^Lfc 

ft. p c h ldmos t.7>y^5> srov-xfiaat; 
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•7X^13 LT. Wxli^ttimE^I OOKeV. K~X 
f^3.0x1 o13cm-2<7>S^P^^^^«5 

oo°c. 2*i«3o#a)*fr-c»ffia*isu* ftAtfc 

U >*»SSKStS"C P^Ox;uHia 5 b rtizNfi*x;i, 

i cMwrr* (17 (l) #■) o 

[0043] (13) |/i?Xh/W->4 3S8SLfe 
* % NchMOSh7>V^1 9»lMML 

Z<? hfHl 1 dlMMML fctfMHK* 'J 

>4 5tMt*. iSLtl^NchMOS hT7>V 

x*i 9»*««©y-haftni 9ox»t;«ay-f** 

— Ki 1 »*«*OV'J=i>*ftIli loxSBWkMX'y 

-hsai 9g*7^tu, wxtfBPaiaflEA^so 

KeV . p_ XIA<6. 0 x 1 0l5cm-2<D&ft-et* 
fl>&A*frfclV NchMOSh7>^19M 
jjWDPfi^xjufiijn 9a«i:V- XflMM 9s*tf K 
U-f>«*i 9d*»*U Kl 
Jgt<7)NM^x;Hg«i 1 crtd:*— 5v$=i>** KJB 
03—5 h^!4l 1 d£Jfcj£L. ^&ta# 

»j vun>/<^— >2 1 (osaai^t-sy^^^^ 

hW2l'atMti (®8 (M) #■) o 

^x.lfiooo°c. 2 0»ma>fttt'CWHtltU SI 

it-c9oo'c. 3 o»no)*frt»iWEa*isuT. 

hfSl 9gil, V— X«J*1 9 s S®. KU>f>ffl 
#1 9 d^@. MMM 1 dS®& 

[0044] (14) l/9XM*->4 5t»*Lfe 
& % Pc hLDMOS h7>^*5^*«W&tfPc 

Xh/<>->4 7*»««. IBLtMPohLD 

mos h^>$;x*5»*«J«©y-HMb«5ox*tf 
PchMOSh7>^i7 V- h IfcfcH 

/W->4 7atfy-H«5g, 17g$7^|:L 
Xs WilfWiE^30KeV, K-XM2.5X 

i oi5 cm -2o)^-e7pp va>^A*frfttv pchl 

DMOS h7>V^ 5»a««0)Nfi«>XjHi*5 c 

W;v-^a5sSi*U PS«)i;i/Sa5brti: 

^il&PM&l^&5d£J&/£U PchMOSh7> 
1 7^$ima)N^^x;Hglg1 7 afllcy-X 
^#1 7 s&tfKU-rr/l 7d$Mt«i (08 (N) 
#SS) o 

[0045] (15) Ui/X h/<* — >4 7 



ft. ¥St*S«l 3±±@lc. GUxtfBPSGBI^bfc 
««n«IUI (■*!***) S*ECVD*IC*U8 0 
OnmOMWlM'5. 9 0 0»C, 1 B$R3<D 

gH*-c-t&sui*i6Lt\ t&^ia<7>J&j££5tT-t& (0 

3#S) o Z0>&* Hi «fc3KEfi* 

[0046] @9i*. sma@!»«>«a)Siis«*^-riai 

-e&-& 0 A*** (V i n) 1 iraj^ST (V o u t ) 
3 t(DFp1lc»Et£CiR1 fcR2*<»lwJS«**Vtl*£« 
StftR2tai^ffl : ? : 3<DHI^ tt*h7>^>*i< 

t*Nf ^*;mi»DMos K7>9^> (ia"F, N 

chLDMOSh7>^^^5) 6<DV-X*<ft8 
£*VCl*£. NchLDM08W>W*60Kl/-f 

[0 0 4 7] «BJt«BlB7A<Klt&*t"Cfcy. 
«|§tt7a>tBa«m*N c hLDMOS h7>vX^6 
0r>y-hm«l=««**fCt^* o MMMBlBltt7a>EI6 
AftMYttatmSII^B* (V r e f ) 9l-£gi£*t 

fi.«s*mE^0B9<Dmaii*A*iS : ? : i 

*t^o «««H»7ai«»mBE»»»9i««* 

[0048] NchLDMOSh7>v^6^-^ 
B«^ofc*<«IBI8i:* NchLDMOSh7>v^^ 
B0KU*>fc©IBI=««*-f3|--Kl 1 

i**. «a*w*- ki ii*«a/wne-^K^>^x 
-a 1 0>nre»jart"* PN^t- ki= * y t>£ 

fey (®3#Bi) s NchLDMOSh7>v^6(0 

y- h &<bRtt«i8E<D« 2 #<7> 1 OMES o t, (0 

[0 0 4 9] ^<DH««-ei*. CyxliNc hLDMOS 

h v > vx* 6 <7>>f- httlbWMHtsa 3 o v -e* 
y. Ki ia>*tt«EEI*i svtfci. N 

c hLDMOS 6 0 KU-f 

SlMMHft7ti>a:*J* fft^NchLDMO 
S h7>vX^6^-KISE80)SE^1 5VJSl± 

iz^ofc^^. ki 1 u a 

& e CttlZ^y. NchLDMOSh7>^6(Dy 
|»±-f&:: NchLDM,OSh7>v^6 

coy- hK<bK«S*l»it^^-^*^^^ 

[0 0 5 0] 

uemaax] *&E<&¥S<*£S-ei** »dmos 

h7>vA^<Dy-hm«lB©l^ CCDgHBDMOSh 



(8) 
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[0 0 5 1 ] **^0>SSfflHlS"ei*. 

mm * o«a^-r k*<»« * *vt 4 <t ? ir l f= 
<a-e. «»dmos h7>^x*©y-h»ftK©i8« 

s h^>^x^«ty *,ss<^t?^. uah^^** 

tLTSSiDMOS h7>vX^$iU4^il^9s 

[@2] ^safi«*««-r*MB«fiisiB^-«*^ 



[01 ] 




s h7>vxi»j*tffiiia*eft4o 

[04] mm^om&yj^-mom^TTi-t^B^ 

@0-efci»o 

[0 5] B«3t«fta>«***-rxaKHH-efc*. 
[0 6] ^as^a>si#^^-rxg®r®0-efc4o 
[0 7] ^s^a£cD^^*^-rxg©r@0tfc^o 
[0 8] B»s^a>fia**-rxs»f®0-cfc4. 

[0 9] 3BfiEBlBO>«a>j81tttl**"#"Bll*BI"Cfc*o 
[01 0] EfcOftWEHBSwrHBH-Cfc*. 

I A**8T> 
3 m***- 

5 Pf + ^l/iS^DMOSh7>v^ 

7 filMHIiaB 
9 &mm&&<£®& 

I I k 
r i , r 2 #m»6t 
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[@4] [15] 




[08] O] 
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